The ribosomal protein S26 regulates p53 activity in response to DNA damage.
Ribosomal proteins have emerged as novel regulators of the Mdm2-p53 feedback loop, especially in the context of ribosomal stress. RPS26 is a recently identified Diamond-Blackfan Anemia-related ribosomal protein and its role in p53 activation has not been previously explored. In this study we found knockdown of RPS26 induced p53 stabilization and activation via a RPL11-dependent mechanism, resulting in p53-dependent cell growth inhibition. Moreover, RPS26 has the ability to interact with Mdm2 and inhibits Mdm2-mediated p53 ubiquitination that leads to p53 stabilization upon overexpression. Importantly, we discovered that RPS26 knockdown impaired p53's ability to transcriptionally activate its target genes in response to DNA damage, without affecting its stability. Accordingly, the cells lost the ability to induce G2/M cell cycle arrest. We further found that upon RPS26 knockdown, the DNA damage induced recruitment of p53 to the promoters of its target genes and p53 acetylation were both greatly reduced. In addition, RPS26 can interact with p53 independent of Mdm2 and coexist in a complex with p53 and p300. These data establish a role of RPS26 in DNA damage response by directly influencing p53 transcriptional activity, and suggest that RPS26 acts distinctively in different scenarios of p53 activation. Our finding also implicates p53 transcriptional activity control as an important mechanism of p53 regulation by ribosomal proteins.